Aims: To determine if the immunocytochemical delineation of subepithelial basement membrane can be used in the assessment of questionable early invasive cervical carcinoma. Methods: The distribution of immunoreactive type IV collagen was examined in 15 cervical biopsy specimens in which the reporting pathologist had specifically described difficulty in assessing or excluding early invasion of subepithelial stroma associated with cervical intraepithelial neoplasia (CIN). The results were compared with those from biopsy specimens showing CIN III (N = 8), carcinoma with definite early stromal infiltration (FIGO stage lal) (n = 6), and more advanced invasive squamous tumours (FIGO stages la2 to 3) (n = 8). In all cases the immunocytochemical findings were assessed in relation to serial sections stained with haematoxylin and eosin.
Results: Six of the 15 diagnostically problematic biopsy specimens were considered, on review, to show early infiltration of subepithelial tissue and putative invasive foci were consistently absent in basement membrane. A similar pattern was observed in the "definite" early invasive cases. Eight problematic biopsy specimens were considered to show only in situ neoplasia; five of these had intact though occasionally attenuated basement membrane, three showed focal type IV collagen defects. In the remaining case biopsy trauma precluded further assessment. Basement membrane defects were identified in five of eight cases of CIN III, while three of eight squamous carcinomas showed partial retention of type IV collagen immunoreactivity around invasive tumour cell nests.
Conclusions: Defects in subepithelial basement membrane occur in in situ and invasive neoplasia in the uterine cervix. Immunocytochemical staining for type IV collagen is of limited diagnostic value in the assessment of biopsy specimens with questionable early stromal invasion.
The FIGO classification of microinvasive squamous carcinoma of the uterine cervix was refined in 1985 Group C: invasive squamous carcinoma Sections from stages la2 (n = 2), lb (n = 3), 2 (n = 2), and 3 (n = 1) cervical squamous carcinomas were assessed. The tumours were subjectively graded as well differentiated (n = 2), moderately differentiated (n = 3), or poorly differentiated (n = 3) according to standard criteria. Mucin stains were negative in all cases.
Group D: problematic diagnostic cases A series of diagnostically difficult cases was obtained by reviewing the histopathology reports of tumour coded cervical biopsy specimens over a six year period to 1990. In each specimen the reporting pathologist had specifically reported difficulty in assessing or confidently excluding early stromal invasion associated with CIN. Difficulty in excluding invasion was usually considered to be related to a heavy stromal inflammatory response, limited diagnostic material, or to biopsy trauma. Routinely stained sections from each biopsy specimen were reassessed and where possible, a putative conclusion on the presence or absence. of stromal invasion was reached.
IMMUNOCYTOCHEMISTRY Sections (4 pm) were stained using a standard indirect immunoperoxidase technique with a primary mouse monoclonal antibody to type IV collagen (Serotec) incubated for two hours at a dilution of 1 in 250. The secondary antibody was a goat anti-mouse/horseradish peroxidase conjugate (Dako) incubated for 30 minutes at a dilution of 1 in 50. Diaminobenzidine was used as a chromogen in all cases. Optimal staining of basement membrane was obtained by pretreating sections with protease XXVII (Sigma) digestion for 20 minutes (biopsy specimens fixed in Bouin's solution) or 60 minutes (formalin fixed) at 37'C. In control sections the primary antiserum was substituted with normal mouse serum.
Type IV collagen immunoreactivity was assessed in relation to corresponding haematoxylin and eosin stained serial sections.
Results
In all biopsy specimens examined type IV collagen immunoreactivity gave strong, well defined staining of the basement membranes of normal squamous epithelium and of vessel walls. Basement membranes of endocervical crypts were generally less intensely stained and sometimes appeared thicker and less well defined due to partial tangential cutting. In (fig 8) . Focal breaks in basement membrane were also apparent in adjacent CIN; these were unrelated to the areas presenting diagnostic difficulties.
Discussion
The implementaton of the cervical screening programme has led to a sharp increase in the number of diagnostic cervical biopsy specimens examined in most histopathology departnents. The detection of asymptomatic cervical lesions has created a unique opportun- ity for assessing preinvasive and early invasive carcinomas but has also highlighted the diagnostic difficulties which may occur in the identification ofearly stromal invasion. In one study of microinvasive cervical carcinoma 117 of 232 cases were excluded following histological review because the appropriate criteria for microinvasive disease had not been met; in most cases review suggested that invasion had been overdiagnosed.2 The recognition of early invasive disease is nevertheless of clinical importance: first, suspicion ofmicroinvasion in punch biopsy specimens usually requires subsequent cone biopsy of the cervix for accurate staging; second, while the prognosis for early invasive cervical cancer is generally excellent," that some change in the balance between the neoplastic process and host responsiveness has taken place. As breach of the subepithelial basement membrane is generally considered to represent the initial stage of invasion, it has been suggested that immunocytochemical analysis of basement membrane components might help in the assessment of minimal stromal infiltration. Immunocytochemical localisation of type IV collagen has been widely examined and, in general, a continuous intact subepithelial basement membrane has been described in normal tissues as well as in benign and in situ malignant disease. In this study, however, we have found multiple small defects in immunoreactive type IV collagen in more than half the cases of CIN III examined. These The partial formation of basement membrane around more deeply invasive carcinomas noted in this study is similar to previous reports in tumours of the cervix and other sites.8'1 1517 A cyclical process of invasion with initial active destruction of basement membrane followed by a quiescent phase in which membrane components are reformed has been suggested. 9 We did not observe a correlation between the differentiation of invasive carcinomas and the presence of immunoreactive type IV collagen, as noted by some authors,9 1517 although the number of cases examined here was small. specifically examined cases in which such a difficulty actually existed. The assessment of such problematic biopsy specimens presented an additional difficulty in that a putative "correct" diagnosis was based on review of routine haematoxylin and eosin stained sections. This assumption clearly imparts a bias to any conclusions and, it could be argued, defeats the purpose of examining such cases by immunocytochemistry. We nevertheless felt that the consistent absence in immunoreactive type IV collagen in both definite and "difficult" cases of early stromal invasion supports the diagnosis in the problematic biopsy specimens. It also implies, however, that immunocytochemical staining of basement membrane added little to the assessment of conventionally prepared material. The mixed pattern of basement membrane staining in problematic specimens which were considered, on review, to show only in situ disease is more difficult to assess: defects in type IV collagen in three of eight cases may indicate underdiagnosis of invasion or could reflect the basement membrane breaks identified in some areas of apparently typical CIN. The presence of an intact, continuous basement membarane in the remaining five biopsy specimens, would, however, support a diagnosis of in situ disease.
In conclusion, early invasive cervical carcinoma is associated with a localised defect in basement membrane type IV collagen immunoreactivity which may reflect an important area of tumour/matrix interaction. In our experience, however, the diagnosis of early stromal invasion can generally be made on morphological changes alone. As defects in basement membrane occur in in situ neoplasia, the value of immunocytochemical localisation oftype IV collagen in difficult diagnostic biopsy specimens is also limited.
